Chronic hypoxia modulates diaphragm function in the developing rat.
We studied the effect of chronic hypoxia on contractile properties and neuromuscular transmission in the developing rat diaphragm. We hypothesized that chronic hypoxia delays maturation of neuromuscular transmission. Phrenic nerve hemidiaphragm preparations were harvested from 3- to 26-day-old rats and littermates raised in 9.5% oxygen. Specific force, contraction time, and one-half relaxation time were measured. Each diaphragm was stimulated directly or via its nerve with 1-s trains at 10-100 Hz. Contraction time and one-half relaxation time decreased with advancing age in both groups, with a greater rate of decrease in hypoxic diaphragms. Specific force was lower for hypoxic diaphragms compared with controls. Diaphragms from the 3- to 10-day-old control and hypoxic groups generated less force in response to stimulation at frequencies >40 Hz but did so to a greater degree with nerve stimulation. Nerve stimulation of diaphragms from 11- to 18-day-old hypoxic rats showed a greater decrease in force with increasing frequency compared with age-matched controls. Diaphragms from 19- to 26-day-old rats showed no difference between the hypoxic and control groups. We conclude that chronic hypoxia leads to diaphragms that generate lower specific force as well as to a delayed maturation of mechanisms involved in neuromuscular transmission.